Resveratrol, a component of red wine, elicits dilation of isolated porcine retinal arterioles: role of nitric oxide and potassium channels.
Resveratrol, a polyphenolic phytoalexin found in grapes and red wine, has been shown to exert cardiovascular benefits, but its action in the retinal microcirculation remains unknown. In this study, the direct effect and the underlying mechanism of the vasomotor action of resveratrol were examined in retinal arterioles. Porcine retinal arterioles were isolated, cannulated, and pressurized without flow for in vitro study. Resveratrol-induced diameter changes were recorded by videomicroscopic techniques. Retinal arterioles (65 +/- 3 microm) dilated dose dependently in response to resveratrol (1-50 microM). The removal of the endothelium reduced this dilation by 50%. Inhibition of nitric oxide (NO) synthase (by L-NAME; N(G)-nitro-L-arginine methyl ester) and blockade of soluble guanylyl cyclase (by ODQ; 1H-1,2,4-oxadiazolo[4,3-a]quinoxalin-1-one) produced similar inhibition as that produced by denudation. However, the resveratrol response was not affected by indomethacin (a cyclooxygenase inhibitor) and sulfaphenazole (an epoxygenase inhibitor). Intraluminal administration of an extracellular signal-regulated kinase (ERK) inhibitor (PD98059), but not an estrogen receptor blocker (ICI 182780), also reduced vasodilation by 50%. A nonselective K(+) channel blocker, tetraethylammonium (TEA), and a large-conductance Ca(2+)-activated K(+) (BK(Ca)) channel inhibitor, iberiotoxin, produced identical inhibition of resveratrol-induced dilation. However, the dilation was insensitive to the inhibitors of ATP-sensitive K(+) channels and voltage-gated K(+) channels. Coadministration of L-NAME and iberiotoxin almost abolished the vasodilation induced by resveratrol. Resveratrol elicits endothelium-dependent and -independent dilation of retinal arterioles. Endothelium-dependent dilation is mediated by the released NO, probably via NO synthase (NOS) activation by the ERK pathway and the subsequent activation of soluble guanylyl cyclase. The activation of BK(Ca) channels in smooth muscle contributes to the endothelium-independent dilation caused by resveratrol. A better understanding of the action of resveratrol on retinal vasculature may help shed light on its therapeutic potential for retinal vascular disease.